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Who am | and how did | get here?
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What do | do?
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Goal: To understand how cellular-level function leads to
global-scale phenomena

Stress:
-Drought
-Warming
-Insects

Carbohydrates
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What do plants do from climate perspective:

Carbohydrates
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Climate change impacts on forests

RCP 2.6 RCP 8.5
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Climate change impacts on forests

RCP 2.6 RCP 8.5
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What happened here:
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What does this means for the water cycle:
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Motivation: —~—
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How does a plant function?
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Basics of water flow in trees

Cavitation:

Rapid phase change from
liquid to vapor caused by
introduction of an air bubble

Heart wood

Xylem

Phloem
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Hydraulic capacity depends on anatomy

Pinus edulis
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Plants differ in their water and carbon use

Pinon pine (P. edulis) Juniper (J. monosperma)

—

1 1 1
Apr Jun Aug
Garcia-Forner et al. 2016 PCE




Plant pairs similar to pinon and juniper co-exist everywhere
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Hypotheses of mortality mechanisms
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Why sugar transport matters
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Tree structure determines hydraulic vulnerability:
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How species avoid mortality

Trees can respond to climate change by:

Migration 60-250 m yr




How species avoid mortality

Trees can respond to climate change by:

Migration 60-250 m yr

Adaptation 50-5000 years




How species avoid mortality

Trees can respond to climate change by:

Adaptation 50-5000 years
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Acclimation processes to drought and
warming

Acclimation to drought Acclimation to warming
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Tree SUrvival and MOrtality site:

Google earth

Treatments mimicking expected conditions in NM in 2100 started in June 2012




Case study: the SUMO experiment
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What do drought and warming do to plant growth?
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What do drought and warming do to plant water uptake
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What do drought and warming do to plant
water uptake

mm A=Ambient mm D =drought

W= H=warming mm HD =warming
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> Carbon storage
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Carbon storage
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Carbon balance
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Physiological acclimation Slide 36

Stomatal opening adapts to atmospheric drought under warming
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Structural acclimation:

Pinus edulis

Carbohydrate transport capacity
increases under drought in a desiccation
avoiding species
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Some global aspects:

Temperature
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Dying forests may look like this:
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What explains variation in
individual survival time:
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Maybe it’s best to feed your support team?

Trees trade carbon across species

“Forest is more than the sum of its trees”

Interspecific root carbon transfer

5-yr CO, i I
labeling S13C (%) = =

Unlabeled Labeled -24
neighbour Picea abies Seed“ng

root

Without carbon transfer 26

With carbon transfer

-32

Klein et al. Science 2016
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